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Abstract 
Different technical equipment in the process of education are important and can help enough in better understanding the material 
that has been lectured. But, they are of particular importance when we are dealing with people who have various physical 
disabilities.  
In this paper we present the idea of generating speech from written texts in Albanian, which can be used by students who have 
difficulties with their eye vision. But this idea could also be used by students or ordinary people, who prefer while learning the 
material, instead of reading, to hear the desired text in the computer. Sufficient condition in this case is the learning text to be 
written in a computer by using any text processor.  
For this purpose, we have defined certain algorithms that can be used for computer generation of written texts into speech. We 
have also analyzed the process of establishing the textual basis with basic units of the Albanian language, which are required by 
the algorithm for generation, as well as with files that present relevant acoustic equivalents. 
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1. Introduction 
During the learning process at all school levels, the use of various technical equipment, is of particular 
importance. Among these devices computers are certainly the most important, because through them, among other 
things electronic learning (e-learning) or distance learning (distance learning) is enabled. The use of computers is of 
special importance for handicapped persons, because it can make it easier for them or it can soften the numerous 
restrictions they face. 
People with vision disabilities or totally blind people, have many limitations and difficulties in meeting their 
normal daily activities if not assisted by relatives or their carers. Also, in the education process, such people are 
unable to use ordinary books or various video records which are related to the process of their education or 
entertainment. 
Today, in some of the world known languages, special libraries are provided with audio book recordings, which 
can be very useful for students with vision disabilities. However, using books from these libraries requires special 
equipment (RFB&D) for reading, moving through specific pages or chapters, reading speed adjustment, etc. On the 
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other hand, the procedure of recording of such audio books also requires special equipment. At the same time, in 
specialized schools there are special tools used as well as texts written with Braille characters (Louis, B.). But, 
because of material and personnel capacities, these opportunities are not offered everywhere, including places in 
which we live. Therefore we found it reasonable to find an alternative learning route for persons with vision 
disabilities, by converting written texts in Albanian into spoken, through a computer and appropriate software. 
Creating an adequate algorithm for this purpose, finding optimal solutions and writing the software, are main 
objectives in this paper. 
2. Strategy followed 
For some of the world languages, there are already solutions for generating speech from written texts, such as 
Microsoft Speech SDK 5.1 (Microsoft), Natural Reader 2008 (NaturalSoft), TTS Reader (SpheNet) Text Aloud 
(Nextup), A1SpeechTRON (Caltrox), etc. Therefore, we tested these solutions initially for speech generation of 
Albanian written texts. Based on this testing, we came to a conclusion that they are unusable for the Albanian 
language, because the generated speech is entirely incomprehensible. Therefore we decided to find a suitable 
solution, by demanding adequate algorithms through which the written Albanian texts will be converted into speech. 
 
Initially, before proposing a solution, we stopped in analyzing the written Albanian language, which uses 36 
letters. The frequencies of use of these letters are shown in the given table and diagram in figure 1 (Dika, 2006). 
 
 
 
Figure 1. Frequency of letters in written Albanian texts 
 
In determining these frequencies, texts from different authors are being used. Since the geographical origin of 
authors has an impact in written texts as well, and in order to eliminate this impact, the analysis included authors 
from various places where the Albanian language is spoken. 
 
From figure 1, we can draw the following conclusions for the Albanian alphabet:  
 
- The letters are written by using graphemes from the Latin alphabet, with the exception of two special letters ë  
and ç. 
- Digraphs are used for 9 letters: sh, f, gj, a, ll, rr, th, zh and xh.   
- Total 7 vocals are used: ë, e, i, a, o, u and y.  
- With the use of 6 most frequent letters 51,048% of the texts are written or 81,507% of texts are written by using 
the 14 most frequent letters. 
If generation of speech from written texts is based on the acoustic files of the special letters, the generation will 
not be natural due to the stressed discontinuity throughout the unification (concatenation) of the acoustic files during 
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2. Strategy followed 
the interpretation of special words. Therefore, we give some algorithms for generating Albanian speech from written 
texts, which are based on the use of most frequent words and grasps. 
3. Generation of speech by using the most frequent words 
The discontinuity mentioned above can be improved if during the generation of speech are used the acoustic files 
of the most frequently used words. For this purpose we used existing results by processing a large number of texts 
written in Albanian. The results for the 40 most frequent words are given in the table and diagram which can be seen 
in figure 2 (Dika, 2008). 
 
 
 
Figure 2. Most frequent words in written texts in Albanian 
 
Based on this, for Albanian written texts, among others, we can highlight the following conclusions:  
 
- 20,384% of texts are written by using 7 more frequent words (të, e, në, i, dhe, që, me). 
- With the 40 most frequent words, 34,228% of texts are written. 
 
In this case, during the speech generation for the specific words, initially we can use the acoustic files of the most 
frequently used words. But for words not included among the most frequent ones, the generation can be done 
through the acoustic files of the special letters. The algorithm for generating speech from written text will look as 
given in figure 3. 
 
 
 
Figure 3. The algorithm for speech generation through the most frequent words 
 
It is obvious that in this case speech generation of more frequent words will be completely natural. But, for the 
words that are not included in the base, the generation through the acoustic files of the letters, will have severe 
discontinuity. 
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By taking care for the size of the base, i.e. words and their acoustic equivalents, the generation will be more 
natural if the number of more frequently used words grows in the base. In Table 1 we show how the percentage of 
text coverage is increased by increasing the number of the most frequent words which are included in the base. 
 
Table 1. Percentages of text coverage with different number of most frequent words 
 
Nr. Of words Percentage of text coverage 
50 35.066 
100 40.279 
150 43.186 
200 45.212 
250 46.625 
300 47.832 
350 48.915 
400 49.876 
450 50.736 
500 51.512 
550 52.210 
600 52.842 
650 53.393 
 
From the given table, among others the following conclusions can be drawn: 
 
- With the 450 most frequent words, we can generate the speech from 50,736% of the texts. 
- The percentage of coverage will not increase severely if the number of words stored in the base increases in 650 
(will be 53,393%). 
4. Generating speech by using most frequent words and syllables 
For speech conversion of the words not included in the group of those most frequently used, we can use syllables. 
As the number of grip is big, on the syllable base and their acoustic equivalents, only the most frequent syllables 
should be included. In figure 4 we show the table and diagram for 43 most frequent syllables (Hamiti, 2009), 
revealed by processing written texts in Albanian. 
 
 
 
Figure 4. The most frequent grasps in written texts in Albanian 
 
5. Conclusion 
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4. Generating speech by using most frequent words and syllables 
From here we can see that in written texts in Albanian, the 9 most frequently used grip participate with 10,821%, 
or 20,478% of the syllable are part in the 23 most frequent syllables. While the 43 most frequently used syllables, as 
shown in figure 4, 30,092% of the total number of syllables in written texts in Albanian can be written. 
     The algorithm for speech generation from written texts in Albanian in cases when acoustic files of most frequent 
words and syllables are used will look like in figure 5. 
 
 
 
Figure 5. Algorithm for speech generation through most frequent words and syllables 
 
In this case, except the discontinuity during the unification of acoustic files of syllables, the same discontinuity 
will be more visible for parts of words that are not covered by most frequent grips, when we are forced to use 
acoustic files of letters. 
5. Conclusion 
It is evident that currently there are applications for speech generation based on written texts. But they have 
limited usage and are dedicated only to a few most popular languages in the world. In this context, for the Albanian 
language yet there are no such applications. Therefore, research in this field is reasonable and necessary for the 
Albanian language in order to ask possible options for the conversion of written texts in Albanian language into 
spoken Albanian. 
Generating speech from written texts, beside the fact that it can be implemented in the process of learning and 
education, also carries within the human character, which may be helpful to people with disabilities and those with 
difficulties in vision and talk. 
In this paper we took in consideration the specifics of the Albanian language and we considered possible options 
for the conversion of texts into speech in Albanian. Particularly we proposed relevant algorithms and drew the 
following conclusions about the conversion: 
- During the process of conversion, first the converted word is required in the list of words that are used more 
often. This list may contain the words given in Fig. 2 or the list can be complemented with more frequent words, by 
optimizing the number of acoustic files in the database. 
- For the words that do not participate in the list of those who are most frequent, there can be used syllable 
included in the list of those with greater frequency, as the smaller component then words. 
- During the conversion, for words that can’t convert as complete words, or by using syllable from the list of 
those most frequent, converting can be extended by converting letter by letter. 
Also within the paper we used applications based on C # programming language, which fully meet the needs of 
textual analysis of written texts in Albanian. They can easily be modified and adapted for textual analysis of other 
languages. 
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